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The Enwetak Advisory Group ~i~t cn tlpril26 and 27, 1978 in Ocnvcr, Colcrado.
Presr:r-ltwere: N, L. Templeton, C. H. Fr~ncis, 13.H. }lac~lholz,J. Ilealy, R. O, Gilbert}
R. C. ThoIv.pson,1?.O. HcClcl?~n, and M. J. Bair. The purpose of the ri:eetirtg wds
to consid:r- the following c;ucstians:

1. Is it pcssible to dcmlop d~~c-re?ated cleanup guidance that would assure
that doses Lo futur-sresid~j~tsof Encwetak Atoll would not significantly
exceed proposed EPA guide lil!es for transur~nics?

2. What advice can Ec given tc the Defense ;(ucle~rAgency cn Fley3, 1978 to .
facllitak planning for cleanup of transurailicson Enewetak?

3. What additional information.cnn~be obtained that could improve the confidence
of the dose estimates and clemup criteria for transur~nics?

4. C?n plok:ingbe used as an effective cleanup measure for transu~’dnicsin soil>?

The Advisory Gr~up revielr:edinfom~tion and ciataprovided by DOE’-Divisionof
Occupational ~nd Envirofiwntc.1Safety, La\/renceLiwrmore Laboratory, lNE-!lcvaria
Operations Office, and Dafcnsc Nuclear Agency aridoffers the follo’,~’ingrc<pclnscto
the above questions. (This pertains only to tra:~sura~icelelncrltsanddoe~ not consid~r
radiaticn doscc from other radionuclidcs which, the Advisory Group undcrst(?nds, will
delay the rcscttlewnt of som of tlit?islands for maIIyyears .)
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1. The Eco:vetakAdvisory Group C!OCSnot find it possible to develop rc:son?bl?
cleanup guidance that would a~rure’th~t radiation doses from transur;!nics
to future resid~nts would not slgnificimtly exceed proposed EPA guidulin:~s.
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Obviously, the more stringent the cleanup criteria, the greater the dcqr~c
of assurance; but uncertainties inherent in our prcscritunderstanding of the
problem preclude absolute assurance. One cannot predict with cortdinty t.h:~
contmin~tion lCYCIS that will exist in tt,cislands ~ftcr cle~nup--tllisi]lti<t
be dcterlui(lcd at P future tilw. One ca}lnotpredict the lifcstyli:and
dietary hilbitsof every individu~l wl~orc[.urlisto tht islands. Perhaps
mozt important, m(?nyof’tl]cfactors that ,\rc:involvud in ll]o’:iyc:~?ntof

,“ transur~nics in tl{cenvtronli,cllt~l]dthe dupo~ition and retcntlon of.
transuranics in huinonbL2fnqsare not well est~blfshc!d.
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The At!visoryGroup is of the opini~~n th~t t}lcrcccwmncfcd c?eanup crif.cria----.._-
as’discur, sed in item 2 below wil 1 result in .fi.VI:I-iIgO transuranic radi~: ion
C!OSCS to subscqwntly exposr:d “population:, thi~t”~;~l”rbeconuensuratf:~~ith
proposed [PA guidcl{ncs. The EPA considers its guidance levels to be
equivalent to a Iifetium risk of ,]bout14 prcm~ture cancer deaths per 100,090
pCrSOnS CY.pOSCd Md tO pCdlap5 an CC]Uh~nUW!)(!r Of genetic Cffcct<, although
thc:}eCStil:idt(!Sare based on many uncertdin as:)umptionsand are g{?nPrJl?y
considered to be quite conservative. An cst;rroteof 14 cancers p~r lC0,000
people v!Ould corre5f33ridto a 3Z chance of on9 c~ncer appearing in a population
of 200 people exposed to fPA guid~nce levels for their lifetime; or
exprcss[!d differently, to a probability of one cancer In every 2100 ye’ars
(assuming a cofistantpCI;)l!l~tiOnsize).

Considering the physical and ecologlc~l limitations to removal of transur~nics
from the Enewet?i,I,toll,the Advisory Group recmwnds the follo:ling. FrorI
the infolqmationcurj-cntlyavailable and used for dose zsscssment, we believe
that cleanup of all one-qu~rter or one-half* hectare art?ds exceeding (with
702 conficknce) 40 pCi/g of surface (O to 3 cm.) soils of village i~lands
will provide a reasoriableexpectation that cfoscsin tr~ebone and lung will

be cornmwsurate with tileEPA guidance. In terms of radiation dosc-
sparing benefit to future inhabitatants, cleanup of a standard area
on a vill?,gsisland is worth about 4 times as much as clefinupto a
given level on an agricultural island and 12 times as much as cleanup
of the sa!w area to the same level on a picnic island.. l!cwever,in
the light of existing co:ltamination Ievcls.and available cleanup
resources, it would appear that cleanup of cll one-quarter hectare
are~s on village islands th~t exceed CO pCi/g should receive first
priori ty. ~ec~use the other islands m~y have incre~sed usc over that

‘ad, a second pricrity should bc the ClCanLJDOfCurrentlj’ a3surIlG
agriculture isl~nd hzlf-hectare areas exceeding (with 70: confidence)
80 pCi/go A third priority should be tilecleanup of picnic island
half-hectare areas exceeding (with 703 confidcncc) lfiClpCi/g. If
resources are exhausted, some islaridsn?~y[~~tbe cleaned UP; final
dose asscss[~entwty indicate that these isl~nt!swill hake to be
permanently qu~Lrafitincd.Lienot~ that the soil profile on PcaYl fS

anomalous since the concentration of trdnsuranics appears to bc
unifom with depth. WC believe that the possibility of cffcctiv~~
clcanup for use as a village or agriculture island is rCmlOtC. l{fJ~~ev~l’!
the pos~ibility of covering Pearl wit!)the lets contcmin~tcd soil frofll
the village islands dnd, perhaps, from the agricultural islands
should be considered for lo~lcringthe average surf,lcecont~:nin~tion
~cVe~S and rcducirtgtile~ogistict problems of trdnspcrtlng the soil
from the other Islands to Runit. DepartmentofEnergy

. Historian’sOffice
ARCHIVES

‘b

w/–4--~~~t=i—f~fieadingsgs arc t~kcn on a 25 meter grtd; 1/2 hcctarc if a.
50 n~ct~r grid is UCCL!.
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3. In the next few wcck~ the followlng ~hould bc accomplizhccfto improve
the capability to m~kc dosQ asscs~ments and guide cleanup octivitics:

a. The analysis of coconut and assoc{at-edsoils now in progress at LLL
should be expedited.

b. The urine bioassny data from Ctkini shcII.Jld be obtained and analyzed
for use by the P,dvisoryGroup. !IICbelieve it would be infonrative
to co!:t;larcestimates of the body burduns of transuranics in the PCOPIC
who have been livinq on Bikini with the levels of tran~uranics in
the environnmnt ~nd in the food hdrvestcd froin Bikini isl~nds.

c. A data bank that accumulates all d~ta from all organizations
participating in Mar-shall Isl:~nds stutiics should he started and made
available to all persons involved in the IflarshallIslhnds progrwn.

d. The org~nizati~n and responsibilities of all DOE contractor
personnel should be reviewed and clearly defined.

e. Questions raised concerning possible bias in IMP 241Am re~dings
relative to soil Am and Pu levels should be resolved.

f. An inventory of all cur~nt Enewetak projects for use by the

Advisory Group should be provided.

Further suggestions-will be forv;ar(fedfollowing the next meeting
of the Advisory GrcJupthe week of June 5, 197S. we Plan to.
review the calibration”of the Ii+’ and the t.~-Pusoil data;
review new data Dr. Robison expects to bring frcm Enewctak;
conuwnt on the dr:ft dose assessment report; col~sidcrlong-tc~~
issues ”related to final phases of the cleanup cpcr~tions,
certification and reassessmsritof dos~ b~sed on contamination Icvols
remaining after cleanup; and rcvic’,~orgdnizdtional responsibilities.
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Plowing m:y reduce the surface soil concentrations and hence reduce the
potenti~l irihalationproblem. PIOWing is unlikely to reduce plant u;jt~ke}
since it merely redistributes the transuranics in the ploi:i:darea.
Decisions on plowin~ should await tl]eresults of the proposed plc<~ir,(~
expcrinvnt to be conc!uc(ed ct Enc’;:et,\k.\~~ !Ccorncnd that a stotistlci~v
participate in the plal~rlingof the cxpcril:]cntand analysis of the soil
sanlplingdata. Since DYA has requested advice on this tec!]nique,
the cxperilwnt should be ccnductcd as soon as possible. It has also
been drawn to our attention that on En.jcbi,for instance, the deptl~to
beach rock is variable and hence consistent
impractic~ble.1 i!?eb%llf19n+0f@iMIY may bc
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%%j~E~l)Jnti ties ofIn addition, experience has shown that there arc -
uncxplodrd ~rdi]t]nce and ctller dJngc).oushard’v:~rc’inthe subsurface.
Tt~csc~Pose to t!~~opcr!~to~’sa potential risk that may out~icigl~the
bcncfits to bc obtained from plowing.
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